microbial populations was made at
A 5-yr study was conducted to evaluate an anhydrous ammonia (NH 3 ) fumigation for controlling selected distances from the injection Phymatotrichum root rot of cotton. NH 3 (112 kg/ ha) was chiseled 40 cm deep into the soil with a point. A concentration gradient was Big Ox chisel plow. NH 3 distribution studies showed the retention zone to be about 25 cm wide.
produced that was directly related to the NH 3 fumigation was compared with deep chiseling without NH 3 and conventional tillage as a biocidal gradient. Within 5 cm of the means of controlling root rot. Despite the known toxicity of NH 3 to Phymatotrichum omnivorum, the NH 3 treatment was no more effective in controlling Phymatotrichum root rot than deep injection point, NH 3 alone was very chiseling alone. The highest amount of disease and lowest yields occurred in the conventional tillage effective in reducing the number of plots, microorganisms; however, the number of ________________________________________________________________ organisms increased at a distance greater than 10 cm from the injection point. Leach and Davey (9, 10) found that NH 3 Anhydrous ammonia (NH 3 ) has long when sclerotia were mixed with Houston could be used effectively to control been recognized as a fungicidal compound.
black clay, a 24-hr exposure and 224 gg Scierotium rolfsii. They applied NH 3 (300 Rush and Lyda (14) evaluated the NH 3 /g soil was required to reduce gzg/ml) to irrigation water and increased toxicity of NH 3 to Phymatotrichum sclerotial germination to 21%. Eno and sugar beet yields from 11 to 20 kg!/ha omnivorum and found that 84 /.sg Blue (3) and Eno et al (4) studied the above those of the untreated plots. This NH 3 /ml air and a 1-hr exposure reduced effects of NH 3 on nematodes, fungi, and increase was attributed to a reduction in sclerotial germination to zero. However, bacteria. Immediately after treatment, disease severity. Smiley et al (15,16) used populations of these organisms declined NH 3 in an attempt to control Fusarium Accepted for publication 3 October 1983.
within the ammonia retention zone but root rot of wheat. The ammonia was __________________________ remained unchanged outside this zone. applied 7-10 cm deep with a chisel. apart. An application tube welded to the RESULTS fumigation was feasible. Phymatotrichum back of each shank was connected to a In preliminary tests, rates of 224 and sclerotia are not evenly distributed gas regulator attached to the nurse tank. 448 kg NH 3 /ha with and without throughout the soil but are formed in
The desired depth of application was nitrapyrin (N-Serve) (2%) or sodium isolated clumps within a field (usually at a about 46 cm but varied from 36 to 46 cm, azide (2%) were evaluated. Neither higher depth of 30-60 cm [11 ] ), making localized depending on soil conditions. rates of NH 3 nor addition of nitrification treatment possible. In addition, P.
The first year of this study, the NH 3 inhibitors improved disease control over omnivorum is restricted to calcareous, treatment was applied in the spring, but in the 112-kg NH 3 /ha treatment. For this clay soils in Texas. Nitrification is not a subsequent years, applications were reason, the lower rate was used in all serious problem in these soils when the made as soon after harvest as possible. subsequent tests. Results from the NH 3 NH 3 is placed lower than 15 cm. Because
Conventional tillage and deep chiseling fumigation studies are shown in Table 1 . of these facts plus the known toxicity of without NH 3 served as checks. Plots Despite the reported toxicity of NH 3 to NH 3 to P. omnivorum, a field study was measured 12.2 X 61 m, with six replicates the strands and sclerotia of P. omnivorum conducted to evaluate N H 3 fumigation as of each treatment. Thirty meters of the (14), the fumigation procedure neither a method of controlling Phymatotrichum center two rows in each plot were marked reduced disease incidence nor increased root rot of cotton.
off for disease evaluation. widespread distribution of the pathogen Fig. 1 . Development of Phymatotrichum root rot during the 1981 growing season.
and minimal movement of NH 3 through mechanisms for chemsorption (2, 5, 6 ).
